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ISIS 1 <n^^mm^i>^hwmz^''^timi^m^ l 

Km 2 c7)J5^^Bm4i*. ^tJtj Lit a l^tc^-c^v %T a 
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mmmij^i^mmtmt-^^izhh^i^im^Lfzm. m 
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«js$r*a6, mm^m^mtLxmi-^nbtzm^^m^ 
a-c'* Lfzm 2 (D^^mm^^m l . Miem i 
mmMmmfpij^^minnz^^^^^^iititii lt«ms:«! 

-^\<^x^MWimmi:m^-ti>m&9m^mmx.. 
tfzMmtx<7mmi:m^-ti> z t i:msiftmijM 

mS£tEPt:ffX^(r>-:fjl,z^ OiRmLfcJIBmSriSraLT 
X -y i^-H^ 2:^^^ L , iSf^^ L/iX -y vWtflpf ox -y 

[000 1] 

x/mmizm o , wtc. y ^rm^^xiam LfztEmm 

•carnal: <7)l?iill^SI«L. ^Ji.{f^^J®-^tciffgS: 
[0002] 

(>^xPjj-;&^5) lci-pT#^**2*5c<7)Hfll*»<i,!t5!i 

X c?)»ra[igiii$r«y)i,:^S*«J)?. . 

[0003] B,^mz{i, ll4i05QS7o-{:::^-ri -3 

t;:, ^■f^Aj<^<7)mmRx/tEA;<y(ommimmtx 

^rfflt-'TfS^J-WflRf-^i^ ( S 1 0 1 ) , mS<7)t§v%ffi 

T2mLTx.y i/ftI^^l^^TV\ x -y s/am^f^fig-rs 

( S 1 0 2 ) , f^^LitX yv^-amcOX-yi^^^ 

Hough^ai^S c: t izi ►jS^miH^Srttai L . Ciix 
(,^i,c02::£*m^i: LT^^-f?. ( S 1 0 3 ) . 



(3) 



Wm^l 1-351862 



mm^&i^ ( m 5 (/imt^^ ) . m^mt^^cDa: >y 

tn^mmfV(r):i:-/i^)^ti,zWf^ ( s 1 04 ) . 
[0004] If^M^p^cTj^x y i/*i:ov^Ti&*> y 

4.:fc&^«03»:7c{aaSrS:tt5-ri> ( S l O 5 ) . - 

<7)<^i>^(7)3^X7tiiLm^M.tti-t^ (;^T--yrs 1 0 6 ) . 
&±lz X *) ^ibtiiE^mmeo 3 <kyt(iLm t mt^<0 3 iXic 

(Wimm) tT(r>mri&^mimtii-t^ ( s i o 7 ) . 

[0005] 

^zis^^xii. ^Mzmmm/'mi^cos'ATtm.m^^ib. 

h^, -fih-h. x'r-yy'S 1 0 5t;^S 1 0 6{3i3V> 
[ 0 0 0 6 ] i T , *56HB{i, ±^ L7tg!5Rj$'pffc7)^ 

mij^nb<r>M^mm(o^tiii>zmti'yx . Hiiiga$<^w- 

[0007] 

Lfz:^imm b^A^7im\'^ximt fz^mmm t i 
m\'^xx7-i^:i-^<Dmmsm^n\>^mm:^ifLx^^h 
^MSr^aiL, smiiiLfzmmtx'<7)mm^m&-t^m 
-fiMm^niiTmi>zii\.^x . Mite*;*^ ^co-^rtci 0 

lR»L^v:ra«l2r*!iatTX-yS/B«$-#«L. Mx.y 

;^c«iiBms:#fi!tL, m^mim-^mmtm\:^m^iz 

uzm. miiimmm(oimiji^izmmm<7)m^^iii 
if>. mmiummtLxmi^^^timm^m^mTmL 

fpi-^minLfz&mizm-^^-^x^mwLmm^m^t. m 



mmmiii:fimiz:^-t^. 

[0008] n^m 1 mm(r>mmzxm£. mr^^^ff 
Lx\>^i>mmimtiiLxmmtx'<omm^m^i>iz^ 

tz-ox. —:fi(^tiyt.'7(>zii^mMLfzmm^^mmLx 

f^B£ t /ix y i^'Bfil4'<7)x >y y^.£0S:^f5;^i.S- Wi^t y( 

"y^zx K>m.mLii.^m>(:>mmLxiimmt:njmb 
LxmLtzm^mm^^WLL. ^<r>\^^LtzmMmm- 
(>^mbn\:^n^^zhh^w^w~^Ltz^k. mMmm.<^ 
mm-n\^^z^m<Dm^^i^if). mm^^mb lt« 
^fzms.^mm.m.X'm. Ltzm 1 <^im^m^^^^ 

L , c: com 1 coJ^#^g|IMfl|t*'*» '?>eiW(cTff ^rSltM-^ 

fsw^^s^fflt Lxmu^>^tzms.iM^m.X' 
mLrzW,2<7)im^miML^^&L. m2<^^wMm 
m'pti^i^miiiLt:&mzmrs\,^xsmkmm^m^L. 

zcr>}^m^m.mf^i,zmtiiLfzm.m*^mE.-t6 b^. z<7) 
miiiLfzmmt.x'cr>mmim^Lx\,^^(^-c. mmtx- 
<7)mm?:m^irhb^mK m»<^3<^jti3.m^ 

[0009] msm2um(7)9kmi±. m^m 1 mmcr>m 
:fj^mmiii:)3mzii\,^x . mmbmtM^izh^m^^ 
Lfzik(r>mi^mm'piztE^izm tw>g«s-^-r 

^ mmii^h ^b^. '^m&^mmm<7)mmizmtmmm 

[0010] m^m2im(7)mmzxtni\ wMmm^' 
iztL^izmtm^mi^-t^mmt^h^b^ . ^k** 

L . ^ <73ltra^gllHffi(^s-:^^ m 1 cota^?iiiB«& 
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\,zm M^tzmL<r>Y- yt,zm\L. z (7>^m l tzv- 
i.zm2<r)m^'mmwi^i)-i^&ucr>m!,^'<ro<^x\ ^ 
Hi LtzMmim.^zm t/saissrist^-rfnf ct < , ttz:^ 
- 7' t T v> s ais-c t y- yfticimetK-r ^ t *»'-e 

[0013] iS*JS4lS«c7)f|SJ{j^ ^^fflV^T 
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Lxmimif)fzms.^mmmx'mLfzm i c^st^^nis 

filS:f^«L, Huie^Bfil*^ J: O-htcJ) 
[00141 fS*3S4iettco«|^tc:J:it{f , mttr?:^ 

-■f}(r)i]^^f.zx ^yimi^fzwmi&^^mLxi'^^Lfz 

X -y i^Bfil^tox -/ >''^.c7)MlCj±iSrffi::^«;<? ^ 7 i 0 

L/cf^. ^mm<^wmui^izm&m<nm&i^^ib. m 
m^mmmt vxmU-^^fzm&im^mx'mLfzm2 

iiitfzem:^':s\,^xsMmmm^mML. c:<oa«Mi 

ntx'cr>mm^M^Lx\^h<r>x\ mm^m^miMM 
tx'comm^m^-t?>t^WL9[: -m. mi^<03<k7c&. 

mi^iib^mmmmii^mt^j:'yx\,^:^, 

too 1 5] m^m5Mm<^mmi. :E*;^9$:fflV^T 

jR* L fztLm.mm. t^:f}^^^m^^xi\s.mt fztimmm 

\^^mm^mtii-rhmijmmmxmmiz}5\,^x, matE 
^co-mzx otRMLtzmm^^mmLxx. -/ 

mm^i^^L. iSf^«Lfex./vWfcOx.y$/^<?)*t 

LxmmmimmmtLxmvfz^mmifp^L. m 

F= [-1, -1, -1 , 0, 1. 
[00 19] t.fz. ±iB5!-^^-:5'SrMV'>am (Imag 
e) tfJiO^B^tcov^T. TjC ( 2 ) icJ: Ox yi/S 



i^^tfzmmmmzii\-^xmm)]\iiiiz^Mmcom&^^ 
Lx^^hMm^mm^^iz'^tz^x . b^ms^s*^', 

-*c7);4r^ ^tcJ: OUXmLJtJEgBfilSrJQiaLTf^^LTt 
x.y vB«'t»cOXy v;±C<om^,€rfa:^tfO;<?^^{cJ: •? 

mmLfzMmm^'^mLxmMm^mmmt Lxmt 
fzmmmm^i^itsLi.. zcr,i^^Lfz^mm.i,zt5\,^xm 
m-)jmznmm<7)m&^is<i^. mm^^mmt ltmie 

X. z<7)if^Lfztm^mm'p:b-t>im^z^n^j:i^^ 

[00 17] 

®tcsoa^-ciiiBfl-ri> . II 1 li^wMizimmyimmm 
\ii:fjmRr/mm.^mm Lfzm:^^m^^wcommcr>m 

SSr^L, mmizi5\,^X. 1 0«#^*i«?^^^*^$: 
7 1 0 b Sr*-t*MB0*<7)iS^|iHrtSr*t«i: LT 

aJit/2 0 b(iXf-^5l-3t^5^1 0<7):E;<7;^51 OaS 
X/^:^^^ 1 0 b-C'-eix-?^tLa«LTf#fv:SMB«&t/ 

*j!fBfii$- ^it^ti-^izMm^tmm^ u , 30 

Ttis^Hffi;^ t U 2 0 a 51^2 0 b iciB-ttLTti^fliSrSa 

mt^mm^^. 4oi.mmfStmm3ox'(o^m(^i^ 
mzx^ftmh^bnmttzb^msii^^hmmx 

[0018] ±smmmm3 oi^mfjMm^miaLx 
mjMmb<nm.mm^. ■r^j:t>-hmiiiLfzmm*^(><om 
miM.iii-t^fz)^'iydmm^. m2(mm7o-^mm 
LxaTmmizmm^h. mm!imu3 0ii^-r. mm 
txJssL'o&^timmyi'tu 2 0 aaiX2 0 b tcieig^ix 

tz:SE^^ycr>tEmmWiRr/^:^J< y<r>^mM%.<r>o*>cr> 

--n, mx.\i^fj?iy<nwMmi,zm'^\'^x. m^(r>:^^ 

l^-^Srfflv^TSt^H-B^Sr**^ (Xx yr2 0 1 ) , x 
>yi^^5:ttai-rs, mUi. (1 ) f.Z7r:-mo^j:l 

-cx.yi^-5:eiaj-r-i.. 
1.1] ••• (1) 

(E) Srtf»-ri., 
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[0020]=5rfe,5^(l) RX>'^ ( 2 ) (7)Wf^^^ 

mmi-^t. 3t (2) co^m^F a+s) ^ 

( 1 ) iOi&3a+coie?iJ«£*-<> ( i + 3 ) #etf0^ffl5: 
7f:Lfzi><r>X\ mti£, i =-3(7)i:^tC{i:F ( i + 
3) {4F (0) fc^D, ^{1) <7)ie?ljc7)£*^^>0# 
-r^*)^-l Sr*LTV%^, <r£7)i:?iF (i + 3) 
= -li:^S. tJt, i =2i7Di:#{iF ( i +3) {±F 

( 5 ) T-, 3t ( 1) coie?ij<7):£*'^> 5#a. -r^;b-^ 1 

S-S*-tl.. ^cOt^F (i+3) =1 t^j:t. ta^o 
T . ^ ( 2 ) immt^ t . OTcOJ; ^ . 
E= I —Image ( x — 3 , y ) —Image ( x — 2 , y ) — 
Image ( x — 1 , y ) + Image ( x + 1 , y ) +Image 
(x+2, y ) +Image ( x+3 , y) I 



( 0 0 2 1 ] ±^ ( 2 ) Tii. ^mmn<mm(m^ 

vmmwi^cr>-^mmi.zr>\ytmncr)^^rio:i t izx 
'omtims (a) (c^-Tip^ex-yv-Bfii^^^-rs 

(S202) , 

[ 0 0 2 2 ] f^BScL/cx -y imi^cr,Mm,'^.^mm 

( S 2 0 3 ) , MtD.t^Jil^tCJi, j^J;cH'S SD (Su 
m of Squared Difference) '^tl^M^X'^^, JC-y>>'^ 
<m.imR .y i^i: H-{a«cOlSM^jgac05lE|i^«^ 2 

mmM:izxf)^»>^. 



R (d.) =S 2 I Image, (x+i, y+1) 



— Image) (x + d, 

[ 0 0 2 3 ] ^fc . ( 3 ) 'PCOWit^mM'^CD^^ 
Image, {±*J®B«, Imagei fiSMHil. d, tS^fe" 

(d,) *<*tW^^<^-l.d, -r'5r;b 

?md=min[ R (d,) ] i:^r^» .rcoaf^?:^ 
HB^+fiO^TtfOx .y >>-^tcS^ LTtf K ^J;j.{f IM 3 
(b) {Z7r^X^^j:immi^ii¥m-?> (S204) , 

ig^H«t{±, yi-ymm?^x'mm^tix\>^^j^-y'jm . 
mizi6\.^x^mimmmbLxmLf.zi>(7)x\ mut 
mh.x^^^\.^'¥. -^t, ^mmamz^^-t^Tmii^ 

< . miiiri^w^zm'^-thiMtm < t^h . 
[0024] ^^\^fzmmmmz\t^m.ti:)£<n-m-}i^M 

#^«IISHi*»^Kl*-rS ( S 2 0 5 ) , MBfilcffca 
^$ftTV^S6S®tT'OffiJSi (SU) {iTj^ (4) T'^ 

d=A • y + B • x + C ••• (4 ) 

±it (4) <nnW^V}<-^ P^, B. Cfi, S§ffi(C*t-r 

( c ) IcS^-t J: 3 ^:«lia«*^'^f ^.^i-S . 

[0025] mz, ^^LTt^M^^ffli,-*, If H^iM 
B«IS-#^-r«. (S206) . *Mtca:-?T«, 
ti.l>x-y>.W^t^>:5rV^ii^*^'$)l.. 

■ttch'h. 03(c) <rm^mw^mm.nm(rmmz 



+ 1. y+1) r - (3) 

AL^rv^, otitis *W*^«lgM«'4'T'{4igtffl$-J^ 

J: ^ LTf^Bg L^B«S:ffl^ilW« ( ) t 

[0026] <5:tC, ffll raSIIB«*-<^f5^«IIBft^# 
(S2 07) , x-yJSSiKT'*SS^l 
T(-^^fflra^illB«^ytt(cWLTJ5^L. x-d«M 

y'^xymiPi\.z'm.m.d(nms.^^'^h. w-ttf, as 

(xi , yj ) , (xj , yi + 1), (xi , yi + 
2)---(xi , yi + n) <7)#^c7)ffi||ffiOMS5r*S^ 
SlWitrxJffiS. iiEWiSr^ffidi: LT. 

?>. ::cr,mc7)d$mw.^cr,±^^^m-tmx-$) 

•i., Zcr)X^i,zmMi^iii-ti>ztizXK). XT-i^jj-H 
[0027] ClcJDiS&aSrBmtfCSM^^^^ixTl-^-g. 

mmzmm\.td^. 113 (d) <n^o\,z^^^fih. 

*BC0SESI (^H) {±Bm4'T{ilSItffiSrftoc7)T\ C 
iO^tcj: 0^W*»^>5%^L/v:tSII«ixtttc^tT^:ai4J' 
±tc^$itS« t^. eiia^(B!I<0S^rfc'*>/o<7)x-y 
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[ 0 0 2 8 1 »:tc. ^mt^mmirm^-th ( s 2 o 
8) , mmm^^'^hykimi.t^j:i^^^^<^iismm.mu 

mizmtfzY-yiz^if-zmm^'^o . ^^x\ sb?: 

[00 2 9] t-r. ^^9^7)Ka>'^°9^-^'^i:'*^^>* 
*SS&®>"?7^-^2:fflv^/i±it (3) 03 

( b ) <7>m&mmi)^t^mmx 'o±^zh^:j^ y->'^m^-t 

hZtl^zXK). 03 (e) t,z^-tXd^j:Sm^tzX^ 
x.-yz/(/);^^:n%-t^. mz. Hough^lcJ: Oltt^iS 

3tfi^5fe^^*5^.|.. ^>IT\ Hough^^{cJ:l,ll:iS 
izXK) l*^OiiB2rtttB-ri.iOT1i^< , 05lCOV^T 

±^Lfz^^mtmmi,z. t^fecoemt^-^v^-c-eix-fii 
[00301 <j:c. ftaiL^c:?e&e««oii«*»^>sja55: 
mmi:m^^^. mm±iz^^tix\'^^&mmcomm 

[ 0 0 3 1 1 ^r*3. mmsiTti^:^-yi-x\>^^^. e 
m^i^<7)wmtLxmjL-thzti,iX'^^j:\'^tK mm. 
^m^'^m.mm-^t^x.tiit, m^^mmx'ii^-yLx\>^ 

[00321 V- yrnx'^m^mirn-:' tzm. x - y 

mz. ±i^m<^^mfi'^it-i.03 ( f ) (7)J:d^j:tm 

^mm±x'(oMmmmt:&m^miz^^L. ^(^m 

mp^x-mmcomtiimm^no . -t-^sh-h. a 3 (g) 

Y->nx'Mm^^m^'no (S20 9) . cicojsa 

T'^Oil-t- ( S2 1 0) , 

[00331 *^BB-c«±, ^mw&mm^^m-^ z t 
izx^. 3<f:7mn^ffiynzsmnin<^mi*^^mtii 

^<r)i^mz-:)\,^Xffi^3mtf(%^'fi':>X^MmP^ 

mnm^ t ^o^rasE^^**^ <nx. V!%m.m>f^^\z'y 



[ 0 0 3 4 1 ^rfc. ^L&.(r>%mmmx:\t. fflsmnffl 

[00351 

vm<r>-mmt'^^:Kvy'^yx'%hm-yi^wmK 

-Hm^mh^tt^x'%h. 

[00361 t.fz. m^-^2M(r>mAzi.fiM. m-H 

BmSrffiffl L-Cm 1 c;)t^^®fiS5:#fi£-ri. i: J: 
-:>T. ISl<7)^!^«IIH«i4'*>'^SI«lltcW^iKi^}-^» 

hZ.tifX'%l>. 

[00371 t.fZ. i8*«3ia«J«056BJ(cJ:titf^ g^Bo 

-ymi,zum.^m^^no<nx\ i^ajL/i«i^{jiatwjE 
\:^fz&m.i^^mtix\fx<. ±fz^-yi.xutm.X' 

[0 0 381 m^A%m<^m^>>zi:ti\i. fttr 

^tcifc-:>-c. ^mt-x-cDwrnkm^-fht^mv. - 

!B!lft<0 3<?:7ci2«2:«J6i.H«i!!^*q^gi:^-:'T 
[00391 m^m5s5M<^mmiZXtHi. m^j 

[0MtOfg#'5:|JiBJ] 

[011 *^HJ(cf^i,Bu:^r*i!5^ai:^r^t^Jia^5iffl 
[02101 ft'coHfliJtifflas**^ 0 umi^-r^y d 

[03 1 0 1 'P<7m&i9mmzx t^izx oTf^^s 

tL^^mcomiSik^-rmx'h^. 
im4] vt^<^mm>)Stmyti-k^-tmx'$)h. 
[051 fi!*<7)^^o^a^>:^5:iKBH-r2.fce^oijiHB0-C' 
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Abstract of JP1 1351862 

PROBLEM TO BE SOLVED: To provide a 
foregoing vehicle detecting method and 
equipment where computing amount of image 
recognition is reduced in computing the 
distance to the foregoing vehicle by detecting 
a vehicle traveling in front of own vehicle. 
SOLUTION: Stereo system image processing 
is performed by using a left original image of a 
left camera 10a and a right original image of a 
right camera 10b, and a forward vehicle is 
detected. An image processing part 30 
retrieves a corresponding point of an edge 
point in an edge image formed from an original 
image of one camera, from an original Image 
of the other camera, and forms a parallax 
image which shows a parallax value as a 
luminance value. After an object positioned at 
the same height as a road surface is 
eliminated from the parallax image, frequency 
of parallax values in the ordinate axis direction 
is obtained. A first projection parallax image 
which shows frequency obtained by using the 
ordinate axis as parallax values as a 
luminance value is formed. After an object 
positioned above a road surface is eliminated 
from the parallax image, frequency of parallax 
values is obtained in the ordinate axis 
direction, and a second projection parallax 
image which shows the obtained frequency as 
a luminance value is formed. When a vehicle 
detected by extracting segments parallel to the 
axis of abscissa from the first projection 
parallax image exists in an own lane region 
which is decided on the basis of white lines 
detected from the second projection parallax, a 
distance to the detected vehicle is measured. 
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